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units. Despite advances in the renal replacement therapies and intensive care support, patients with AKI still have mortality rates of more than 50% (Awad and Okusa 2007; Sharfuddin et al. 2012 ). In addition, AKI rarely occurs in isolation and is frequently associated with multi-organ dysfunction. Of particular note, patients with AKI have a high incidence of acute lung injury (ALI) in the intensive care setting, which elevates the mortality rate to about 80% (Awad and Okusa 2007; Ko et al. 2009 ). The pulmonary circulation, which receives all cardiac output, responds to circulating factors released from other injured organs, with a resultant ALI (Ko et al. 2009 ). There are several studies on rodents that demonstrate reactive oxygen species (ROS) and inducible nitric oxide synthase (iNOS) play roles in the induction of ALI following ischemia/reperfusion (IR) injury in the hind limb (Punch et al. 1991) , intestine (Zhou et al. 2003) and kidney (Campanholle et al. 2010) , as well as rhabdomyolysis-induced AKI (Rodrigo et al. 2006 ).
It should be noted that AKI may affect distant organs not only via releasing injurious mediators but also via impairing clearance of pro-inflammatory cytokines as well as inducing systemic uremia (Faubel 2008; Ko et al. 2009 ). In this regard, different models of AKI have been developed to cause renal ischemia with uremia (bilateral renal ischemia/reperfusion; BIR), renal ischemia without uremia (unilateral renal ischemia/reperfusion; UIR), and uremia without renal ischemia (bilateral nephrectomy; D r a f t 4 BNX elevated multiple serum cytokines but with different profiles. However, 22-min ischemia and 24-h reperfusion (Hoke et al. 2007) or 30-min ischemia and 48-h reperfusion (Rabb et al. 2003 ) in the UIR model did not affect plasma cytokines, creatinine and urea as well as lungs. This was possibly because the degree of ischemia was insufficient to induce appreciable changes or alternatively, there was compensation by the normally functioning contralateral kidney. This view was supported by the observations that unilateral renal ischemia with longer durations of 40 min in rats (Barrilli et al. 2004 ) and 45 min in mice (Miyazama et al. 2002) resulted in increased BUN after 24 h and 3 h of reperfusion, respectively, which in the latter study was associated with the increased accumulation of neutrophils and intermediate T-cells in both kidneys, spleen and liver, along with hepatic dysfunction. Other studies also showed that 60 min of unilateral renal ischemia in rodents caused elevation of inflammatory molecules and neutrophil or macrophage infiltration in both ischemic and non-ischemic kidneys (Meldrum et al. 2002; Tokuyama et al. 2007 ). Therefore, sufficient prolong ischemia in the UIR model could induce distant organ injury, including the contralateral non-ischemic kidney (NIK) with limiting the development of its full compensatory function. However, the remnant kidney in the unilateral nephrectomy (UNX) model normally exhibited complete compensatory hypertrophy and overfunction to maintain homeostasis of waste products, solutes and water (Aytac et al. 2008; Ni et al. 1998) . Of note, the previous studies concerning distant effects of ischemic kidney in the UIR model focused on histopathological and inflammatory changes in other organs and measured plasma urea and creatinine as the indicators of renal function. Therefore, in the present study, a 2-h unilateral renal ischemia was chosen to very severely and nearly completely disturb post-ischemic kidney (POK) D r a f t 5 function in order to investigate its distant effect on hemodynamics, solutes excretion and urine concentrating ability of the contralateral kidney after 24-h reperfusion. This was done by comparing the compensatory function of the contralateral NIK with that of the remnant kidney at 24 h after performing UNX. In addition, the effects of UIR and UNX on pulmonary vascular permeability and lung function were investigated. Finally, the combined role of ROS and iNOS in responses of lungs and kidneys in the UIR and UNX models were determined by co-administration of α-tocopherol, as a potent antioxidant, and aminoguanidine, as an iNOS inhibitor. Of course, the separate roles of ROS and iNOS in these situations will be investigated in a future study.
D r a f t 6

Materials and Methods
Experimental animals and groups
This study was performed on 75 male Sprague-Dawley rats weighing 280-320 g, which were kept in cages at a temperature-controlled room (23±1 o C) with 12 h artificial light and dark cycle. The rats were fed standard rodent diet with free access to water.
All procedures conformed to the guidelines for the care and handling of animals prepared by the Ethics Committee of Shiraz University of Medical Sciences and in accordance with the international conventions on animal experimentation.
The rats were divided into 5 groups of n = 15. There was no treatment in 3 groups of rats subjected to either unilateral renal ischemia/reperfusion (UIR group), unilateral nephrectomy (UNX group), or sham-operation (sham group). Two further groups of rats were co-treated with α-tocopherol and aminoguanidine (dosages based on our previous studies) and subjected to either UIR (treated-UIR group) or UNX (treated-UNX group). α-tocopherol acetate (Sigma, Poole, Dorset, UK), as the most potent lipid-soluble antioxidant, was intraperitoneally (i.p.) injected at 50 mg kg -1 at 6 h before and 9 h after unilateral renal ischemia or nephrectomy (Moosavi et al. 2010; Moosavi et al. 2011) . Aminoguanidine hemisulfate (Molekula, Shaftesbury, Dorset, UK), a selective inhibitor of iNOS, was used at a dosage without affecting eNOS or nNOS (Moosavi et al. 2013) . It was intravenously infused at 20 mg kg -1 h -1 starting 21:30 h after unilateral renal ischemia or nephrectomy until the end of the experiment.
Induction of unilateral renal ischemia and unilateral nephrectomy
Rats were anaesthetized using diethyl ether (99.7%; Merck, Darmstadt, Germany) and placed supine on a heated surgical was performed and the right renal pedicle was exposed and examined using a surgical microscope (SZ6745TR, Optika; Via Rigla, Italia). For induction of UNX, the right renal pedicle was ligated using 4-0 silk suture at two points, and then the right kidney was removed. In rats subjected to UIR, the right renal pedicle was occluded for 2 h using a non-traumatic clamp, and blood reflow was confirmed by the return of normal colour to the kidney. In the sham-operated group, blood sampling and all surgical procedures were performed, but the right renal pedicle was only manipulated. The abdominal incision was sutured at two layers by 3-0 silk, and the rat was returned to an individual cage.
Preparation of rats for measuring renal and pulmonary parameters
At 20 h after unilateral nephrectomy, unilateral renal ischemia or shamoperation, each rat was re-anaesthetized using an i.p. injection of pentobarbital sodium (Sigma) at 60 mg kg -1 and placed supine on a heated surgical table. A tracheotomy was performed and supplemental oxygen was blown across the end of the tube. A cannula was inserted into the right femoral vein to infuse normal saline at 3 ml h -1 using a Syringe-infusion pump (SEP-10S; UAB Viltechmeda, Lithuania), and administration of D r a f t 8 bolus doses of pentobarbital sodium when needed. Another cannula was placed into the right femoral artery and connected to a pressure transducer (MLT844; ADInstruments, Bella Vista, NSW, Australia) for continuous recording of arterial pressure by means of a PowerLab/4SP data acquisition system (ADInstruments). Then, the midline abdominal suture was opened and each ureter was separately cannulated. The left renal artery was carefully cleared under the surgical microscope, and the probe (MA1PRB) of a transonic perivascular flowmeter (T402-PB; Transonic System Inc., Ithaca, Newyork, USA) was put around it to measure renal blood flow by PowerLab. In addition, a pulse transducer (BNC, MLT1010; ADInstruments) was fixed on top of the thorax for continuous recording of respiratory rate by PowerLab. The animal was allowed to have 30 min of equilibration, while aminoguanidine administration in the 3 ml h -1 saline infusion was started from the beginning of this period in the two treated-groups. After equilibration period, a 0.2 ml blood sample was taken for immediate analysis of acidbase status and gases, and then a 2-h clearance period was undertaken over the 22-24 h period with collecting urine from each kidney in a separate pre-weighed container. An arterial blood sample (1 ml) was taken into a cooled heparinized syringe at the end of the clearance period, of which 0.2 ml was analyzed for acid-base status and gases. The remainder of blood was centrifuged and part of the plasma was used for immediate measurement of Na + , K + and osmolality, and the remainder of it was aliquoted and preserved as described before for later assaying of creatinine, urea, MDA and NOmetabolites. The red blood cells were resuspended in an equivalent volume of saline and re-infused into the animal. Thereafter, the tracheal tube was aspirated and connected to a ventilator (SAR-830/AP; CWE Inc., Ardmore, USA) for respiring room air at a rate of 60 breaths min -1 with a tidal volume of 1 ml per 100 g of body weight. ADInstruments) connected to the PowerLab, and airway resistance was calculated by dividing airway pressure to the specified and constant air flow (Bolle et al. 2008 ).
Since it was not possible to evaluate all other pulmonary functional parameters in one rat, each group was subdivided into 3 subgroups. In the subgroup A, the static lung compliance was determined from the inflation pressure-volume curve. After infusing 100 units of heparin, the thorax was opened through a median sternotomy, and the ribs were spread apart using clamps to completely expose the lungs. The rat was disconnected from the ventilator and sequential 2 ml injections of air were delivered, with repeated measure of airway pressure at 5 sec after each injection until a final airway pressure of 30 cmH 2 O was reached. The rat was the re-connected to the ventilator for 30 sec, and the procedure repeated three times (Joss-Moore et al. 2011 ).
In the subgroup B, bronchoalveolar lavage fluid (BALF) was obtained by slowly instilling 3 ml of warmed (~37 °C) PBS with pH = 7.4 into lung through the tracheal tube. After 30 sec, the fluid was withdrawn by gentle suction, and the process was repeated twice. 50 µl of BALF was stained with 50 µl of Turk's solution, and the total number of cells was counted by means of a haematocytometer. The remainder of BALF was centrifuged at 1500 rpm for 10 min at 4 °C, and the supernatant was removed. The BALF supernatant together with a plasma sample, which had been obtained from rat before taking BALF, were stored at -20 °C (Kim et al. 2006; Rodrigo et al. 2006 In the subgroup C of each group, changes in vascular permeability were assessed by quantitating extravasation of Evans blue dye (EBD) into the kidney and lung tissues.
Infusion of 2% EBD (Sigma) at a dose of 20 mg kg -1 was done for 5 min before the hour of 23. One hour later, heparin (100 units) was infused and then the thorax was opened to allow insertion of two needles into left ventricle up to the aorta and right ventricle up to the pulmonary artery. Two separate syringes containing warmed PBS (~37 °C) with pH = 7.4 were fixed at a height of 20 cm and connected to the needles.
Flow of PBS completely washed the renal and pulmonary vascular system and exited through inferior vena cava and pulmonary veins, respectively. Finally, the lungs and kidneys were removed, frozen in liquid nitrogen, and preserved at -70 °C (Awad et al. 2006 ). After weighing the lungs and kidneys, they were separately homogenized in formamide (Sigma) at 4 and 6 ml per gram wet tissue, respectively. The homogenized tissues were incubated at 60°C for 18 hours, and then centrifuged at 12000 rpm for 1 h.
The absorbance of supernatant was measured at 620 nm using a microplate reader (Synergy HT, BioTeck Instruments; Winooski, USA), and EBD concentration was calculated against a standard curve and presented as µg EBD per gram of wet tissue (Kim et al. 2006 ).
Measurement of blood and urine variables and renal functional parameters
Measurements of arterial oxygen tension (P a O 2 ), carbon dioxide tension (P a CO 2 ), free-water reabsorption were calculated by using standard formulae (Moosavi et al. 2011; Moosavi et al. 2013 ).
Malondialdehyde (MDA) assay
Plasma level of MDA was determined using a TBARS assay (Barros et al. 1999 ). The serial concentrations of 1,1,3,3-tetraethoxy propane (Sigma) were prepared from 0.25 to 5 µmol l -1
, and used as standards. A mixture of 0.25 N HCl, 20%
tricholoro acetic acid (TCA) and 0.8% tribarbituric acid was incubated at 60 ºC for 20 min in a water bath. Then, 800 µl of the reagent mixture was added to 200 µl of each plasma and standard sample, and incubated at 90 ºC for 60 min. After cooling, they were centrifuged at 4000 rpm for 10 min, and the absorbance of coloured supernatant was read at 532 nm using a microplate reader. The MDA levels were calculated as µmol per lit of plasma using the standard curve.
Measurement of NO metabolite
Nitrite and nitrate are the main oxidation products of NO in a reaction with oxygen. Therefore, the nitrite/nitrate concentrations were measured by Griess method in plasma samples to indicate their NO level (Miranda et al. 2001 concentrations were calculated as µmol per lit of plasma using the standard curve generated from the serial concentrations of NaNO 2 (0-100 µmol l -1 ).
Statistical Analysis
Data are presented as means ± SEM. The within group comparisons were assessed using the Student's paired t test, and the between group comparisons were performed by means of one-way analysis of variance (ANOVA) followed by Duncan's post-hoc test, and then the least significant difference (LSD) test for determining the exact level of P-values. SPSS version 11.5 software (SPSS, Chicago, Illinois) was used for all data analyses, and significance was taken at P < 0.05. 
Plasma variables
The basal values for plasma osmolality and plasma concentrations of Na + , K + , creatinine, and urea nitrogen were the same for all five groups ( Arterial blood variables, heart rate, and body weight ] a , as well as mean arterial pressure and heart rate during the 2-h clearance period were not different among the treated and untreated groups.
Renal weight, capillary permeability and hemodynamics
The percent of kidney weight per body weight (KW/BW; Fig In the UNX group, KW/BW of the remnant kidney 24 h after the right nephrectomy (0.450±0.014%) was higher than those of the left kidney of the sham and UIR groups (P< 0.001 and P< 0.01, respectively). However, the KW/BW was reduced in the treated-UNX group compared to UNX group (P< 0.05), and reached levels equivalent to that in the sham and treated-UIR groups. Renal blood flow was measured only in the left kidney of all groups (Fig. 2C ).
Blood flow of NIK during 22-24 h of reperfusion period showed no difference between the UIR and treated-UIR groups (10.3±0.9 and 11.8±0.8 ml min -1 gkw -1 , respectively), but it was statistically higher only in the treated-UIR group (P< 0.05) than the left kidney of sham group (9.2±0.2 ml min -1 gkw -1 ). There were large equal increases in blood flow of remnant kidney in the UNX and treated-UNX groups (14.1±0.8 and 13.8±1.1 ml min -1 gkw -1 , respectively) with respect to that of the left kidney of sham group (P< 0.001 and P< 0.01, respectively). In addition, blood flow in remnant kidney compared to NIK was higher significantly (P< 0.01) in the UNX group than the UIR group and non-significantly (P= 0.09) in the treated-UNX group than the treated-UIR group.
The severe ischemic challenge resulted in only 3 from 10 rats in the UIR group having urine output in their PIK during the 2 h clearance period, while PIK of 9 from 10 rats in the treated-UIR group had urine output with the sufficient volumes in 7 rats for measuring renal excretory parameters. It is evident from Fig. 2D 
Renal excretion of sodium, potassium and urea
Absolute Na + -excretion (Fig. 3A) Urine flow rate (Fig. 4C) of PIK in the UIR and treated-UIR groups (0.47±0.23
and 0.77±0.07 µl min -1 gkw -1 , respectively) were equal, and both of them were lower than that of the right kidney of sham group (3.97±0.36 µl min -1 gkw -1 , both P< 0.001).
Urine flow rate in NIK of the UIR group and remnant kidney of the UNX group, but not in those of the treated-groups, were significantly elevated (P< 0.05 and P< 0.01, respectively) compared to the left kidney of the sham group (6.63±0.95 µl min -1 gkw -1 ).
Urine flow rate was statistically lower in the kidney of the treated-UNX group than the UNX group (P< 0.01), but not in NIK of the treated-UIR group than the UIR group. In addition, there was a significant higher urine osmolality in the NIK of the UIR compared to the treated-UIR groups (P< 0.05), but not between remnant kidney of the UNX and treated-UNX groups. 
Pulmonary functional and capillary permeability variables
Static lung compliance
The static lung compliance was determined from inflation volume-pressure curves in opened chest rats and presented for the sham, UIR and treated-UIR groups in 
DISCUSSION
This study demonstrated that unilateral AKI induced by 2-h ischemia and 24-h reperfusion led to development of systemic oxidative stress and increment of plasma NO level by iNOS activation that mediated part of its distant effects on contralateral NIK, but did not cause any vascular and alveolar functional disturbances in the lung.
Hence, the pathogenesis of multi-organ dysfunction can vary between organs.
The 2-h unilateral renal ischemia followed by 24 h reperfusion led to rises in plasma levels of NO and ROS which were prevented by the co-treatment with α-tocopherol and aminoguanidine, indicating that this challenge induced iNOS activation to elevate plasma NO. However, the no change of plasma NO in UNX, treated-UNX and sham groups implied that the basal systemic NO is not produced by iNOS and not affected by UNX. In the PIK of UIR group, the capillary permeability was very highly increased and caused more transfusion of fluid into the renal interstitium and edema formation, as evidenced by a rise in its KW/BW. The increased vascular permeability and KW/BW were partially improved in PIK of the treated-UIR group indicating that the renal ischemia-induced iNOS activity and ROS production were responsible in part for these responses. It has been shown in other studies that the injured epithelial cells and leukocyte infiltration aggravated endothelial injury in AKI through enhanced production of chemokines/cytokines, ROS and arachadonic metabolites, and expression of iNOS (Araujo and Welch 2006; Chatterjee et al. 2002; Legrand et al. 2009; Sharfuddin et al. 2012 ).
Anaesthesia and surgery caused rises in plasma Na + and osmolality as well as concomitant loss of about 5% in body weight after 24 h in all groups, which were probably due to an imbalance between intake and output of water. Creatinine clearance D r a f t in the PIK was very severely reduced by 99.9% during the 2-h clearance period. It has been shown that endothelial cell injury in AKI is associated with an imbalance between production of vasodilators and vasoconstrictors that increases renal arteriolar resistance and also with vascular congestion, which resulted in a fall of renal blood flow (Sharfuddin et al. 2012; Sutton 2009 ). The reduced renal blood flow in conjunction with obstructing intratubular casts would elevate Bowman's space pressure, leading to a decrease in GFR (Devarajan 2006; Sharfuddin et al. 2012) . The severities of tubular epithelial injury and intratubular casts were so high in the PIK of UIR group that its urine flow was completely blocked in 7 of 10 rats. The fact that GFR was marginally higher in the PIK of the treated-UIR group was compatible with the view that increased ROS and NO mediated via iNOS in response to the renal ischemia contributed to the decreased renal hemodynamics (Chatterjee et al. 2003; Sharfuddin et al. 2012) . The improved capillary permeability in PIK of the treated-UIR group implied that endothelial injury vascular congestion and increased intrarenal vasoconstriction were attenuated. However, the intensity of tubular damage induced by the 2-h renal ischemia was so severe that α-tochopherol and aminoguanidine could not appreciably improve them and, hence, GFR was only slightly ameliorated in PIK of the treated-UIR group.
The excretory data for PIK of the UIR group were somehow unreliable, because of obtaining from only 3 rats with urine flow. The large reductions in absolute Na + -, K + -and urea-excretion and osmolar clearance in the PIK of the UIR group were most likely due to the severe fall in GFR, which were reflected in the hugely increased fractional (Chatterjee et al. 2002; Onem et al. 2009; Wongmekiat et al. 2007 ). This view would be supported by the present findings that epithelial injury and tubular malabsorption were attenuated in the PIK of the treated-UIR group, as fractional Na + -and K + -excretion were reduced in spite of a higher GFR compared to the UIR group. As noted above, the 2-h unilateral renal ischemia-induced tissue injury and tubular dysfunction were so severe in the PIK that α-tochopherol and aminoguanidine could only slightly ameliorate them. The result was little elevations in absolute Na + -, K + -, and urea-excretion and osmolar clearance due to improved GFR in the treated-UIR group with respect to the UIR group. Moreover, the slightly improved tubular cell injury and osmolar clearance caused rises in free-water reabsorption and urine osmolality.
However, the elevated free-water reabsorption prevented the increase in urine flow rate due to the raised osmolar clearance in PIK of the treated-UIR group compared to the UIR group.
The contralateral NIK of the UIR group exhibited non-significant elevation in renal blood flow and incomplete compensatory increase in GFR during the 22-24 h of reperfusion, which resulted in a rise of plasma creatinine. During the equivalent period in the UNX group, the remnant kidney had full compensatory increases in renal blood flow and GFR that kept plasma creatinine and urea at their basal levels, consistent with D r a f t 24 other reports (Aytac et al. 2008; Nagasu et al. 2012) . It is evident from these results that the PIK has a distant effect on the NIK to prevent its full compensatory hemodynamic overfunction in the UIR model. In addition, the increases in renal blood flow and GFR in the NIK of the treated-UIR group indicated that NO-derived from iNOS and ROS act as the systemic mediators for the hemodynamic responses of NIK to injury of PIK in the UIR model. The elevation of renal blood flow by 153% in the remnant kidney of the treated-UNX group and 128% in the NIK of the treated-UIR group implied a relatively greater vasoconstriction in the NIK, suggesting that other factors play roles in mediating vascular responses between the NIK and PIK. Moreover, it was possible that a higher efferent arteriolar constriction in NIK of the treated-UIR group helped cause sufficient compensatory increase in its GFR. On the other hand, the observation that there was no difference in renal blood flow and GFR between the UNX and treated-UNX groups indicated that ROS and NO-derived from iNOS have no role in hemodynamic overfunction of the remnant kidney during acute period following UNX. In other studies (Sigmon et al. 2004; Valdivielso et al. 1999) , it was shown that NO was the main mediator for immediate and sustained increases in hemodynamic function of the remnant kidney following UNX. However, Nagasu et al. (2012) kidneys. The falls of absolute Na + -excretion, osmolar clearance and urine flow rate in NIK of the treated-UIR group and remnant kidney of the treated-UNX group indicated that co-treatment with α-tochopherol and aminoguanidine resulted in stimulation of tubular sodium and water reabsorption. Therefore, PIK also has distant effect on the tubules of the NIK via mediatory actions of ROS and NO-derived from iNOS to cause inhibition of sodium and water reabsorption, which of course is in a positive direction for performance of full compensatory excretory function. On the other hand, there is a possibility that the neural system can be also involved in this interaction between two kidneys via a renorenal reflex. However, it should be noted that the majority of renal sensory neurons are located in the renal pelvis (Ferguson and Bell 1988) and respond to elevating ipsilateral pelvic pressure by increasing their firing rate that reflexly decrease efferent nerve activity to the contralateral kidney, inducing a diuresis and natriuresis.
Moreover, the renorenal reflex has been shown to be severely disturbed in PIK of the rats subjected to UIR (Ma et al. 2002) .
In the UIR and UNX groups, there was no change in EBD of lung, In the UIR group of the present study, the extent of unilateral renal ischemia was sufficient to increase systemic reactive oxygen and nitrogen species, but full compensation by the contralateral NIK caused clearance of not only urea, electrolytes and acid-base but also probably most of the pro-inflammatory signalling molecules not to be changed and they remained at their basal plasma levels. The end result was most likely that leukocytes were not activated or recruited to induce vascular endothelial and alveolar epithelial injuries. Although P a O 2 /F i O 2 of the UIR group was slightly reduced, it was far from its level of <300 in ALI (Ko et al. 2009 ). As there was a normal pulmonary capillary and ventilatory function in the UIR group, the reason for this small drop in P a O 2 /F i O 2 was not clear. However, it may be somehow related to the high levels of systemic ROS and NO-derived from iNOS, because there was no fall of P a O 2 /F i O 2 in the treated-UIR group. The other pulmonary capillary and ventilatory parameters were similar between the UIR and treated-UIR groups, indicating that high levels of systemic ROS and NO-derived from iNOS alone do not affect lung function.
In conclusion, the unilateral AKI induced by 2-h unilateral renal ischemia and 24-h reperfusion could not induce ALI, but had distant effects on contralateral NIK through releasing systemic factors, with ROS and NO-derived from activated iNOS being among them. These mediators appear to constrict renal resistance vessels to dampen the compensatory increases in blood flow and glomerular filtration, but 
Groups
D r a f t Table 2 . The levels of arterial blood variables, heart rate and weight loss following unilateral renal ischemia/reperfusion or unilateral nephrectomy in different groups.
Values are means ± SEM for arterial pH (pH a ), bicarbonate concentration ([HCO 3 -] a ), carbon dioxide tension (P a CO 2 ) and oxygen tension (P a O 2 ), as well as mean arterial pressure (MAP) and heart rate (HR) during 22-24 h and body weight loss at 24 h after sham-operation (sham group), a 2-h unilateral renal ischemia without treatment (UIR group) and with α-tocopherol and aminoguanidine co-treatment (treated-UIR group), or unilateral nephrectomy without treatment (UNX group) and with α-tocopherol and aminoguanidine co-treatment (treated-UNX group). n = 10 in each group. Values are means ± SEM for airway resistance (n = 10), ratio of bronchoalveolar lavage fluid (BALF) to plasma protein concentrations × 1000 ([Pr] BALF /[Pr] P ×1000, n = 5), total number of cells in BALF (n = 5), concentration of Evans blue dye (EBD) in lung tissue (n = 5), and ratio of arterial oxygen tension to inspired fraction of oxygen (P a O 2 /FiO 2 , n = 10) at 24 h as well as respiratory rate (n = 10) during 22-24 h after sham-operation (sham group), a 2-h unilateral renal ischemia without treatment (UIR group) and with α-tocopherol and aminoguanidine co-treatment (treated-UIR group), or unilateral nephrectomy without treatment (UNX group) and with α-tocopherol and aminoguanidine co-treatment (treated-UNX group). * 
Body
